The fresh aerial parts of essential oils and headspace volatiles of two populations of Athamanta turbith ssp. haynaldii were analyzed in detail by GC and GC/MS analyses. In headspace samples, 32 compounds were identified, representing 98.4% and 98.8% of the total volatiles and were dominated by hydrocarbon sesquiterpenes, representing over 60% of both. Germacrene D was the major component, followed by terpinolene and myristicin. The essential oils of A. turbith consisted mainly of phenylpropene compounds with myristicin being the major compound. Fifty two compounds were identified in the oil isolated from Perućac and 57 from Kremna, accounting for 99.0% and 99.6% of total detectable components, with myristicin (52.3% and 50.8%, respectively) being the major component. In both samples, myristicin, germacrene D and δ-cadinene make up over 78% of the total oil composition. Antioxidant activity was measured using four different assays: DPPH, ABTS, CUPRAC and TRP method. It was found that the essential oil showed low antioxidant capacities compared with standard antioxidant compounds.
Athamantha is a genus of flowering plant in the Apiaceae family. It is endemic to southern Europe and northern Africa. The genus comprises eleven species altogether [1] , from which some of them have been used in traditional medicine [2] [3] . Athamanta turbith have been investigated with respect to the chemical composition of the essential oils obtained from mature fruits and rhizomes of A. turbith ssp. hungarica and A. turbith ssp. haynaldii [4, 5] , fatty acid composition [6] , biochemical analyses [7] , antioxidant capacity [7] and antimicrobial activity [4] [5] . Previous chemical investigations on the composition of the essential oils isolated from the A. turbith fruits and rhizome showed the presence of phenylpropenoids as the main components [4] [5] . However, to our knowledge, there are no previous reports on the chemical composition and antioxidant activity of Athamanta turbith ssp. haynaldii essential oil and headspace volatiles obtained from the whole fresh aerial parts.
Chemical compositions of essential oils and headspace (HS) volatiles of A. turbith, collected from the same habitat (Tara Mountain, Serbia), but from two different sites (Perućac and Kremna), obtained by GC/MS are presented in Table 1 .
Composition of HS volatiles: Overall, 32 compounds were identified, representing 98.4% and 98.8% of the total headspace volatiles in sample from Perućac (HSP) and Kremna (HSK), respectively. The headspace compositions of both samples were almost identical, dominated by hydrocarbon sesquiterpenes (60.0 and 60.1%) and monoterpenes (20.2 and 20.9%), whereas oxygenated terpenes represented only 0.1% of the samples. The most dominant components of the headspace volatiles were germacrene D, terpinolene and myristicin.
Composition of essential oils: Regarding the essential oils composition, in total, 52 compounds were identified in the oil isolated from the aerial parts of A. turbith collected from Perućac (OP), accounting for 99.0% of the oil composition, with myristicin (52.3%) being the major compound of the oil. Also in the oil isolated from the aerial parts of A. turbith collected from Kremna (OK), for which 57 compounds were identified, the most abundant compound was also myristicin (50.8%). Among the sesquiterpenes, the second most abundant class of the oil, germacrene D (21.0%) and δ-cadinene (7.1%) were present in significant amount. These two compounds were also present in high amounts (19.4 and 7.6%, resp.) in the sample OP. In both samples these three compounds make up over 78% of the total oil composition. Generally, the phenylpropenes were the most abundant class of both essential oil samples, representing 55.5% of the sample OP and 51.7% of the sample OK. In comparison, the headspace samples had a higher content in monoterpenoids, which are more volatile compounds, compared to the OP and the OK oils, (21.0 vs. 0.3 and 2.7%, respectively).
As mentioned before, there are few previous studies regarding A. turbith essential oil profile. Myristicin and β-pinene were the major compounds in the fruit essential oil of A. haynaldii reported by Zivanovic et al. [8] . Tomic et al. [4] analyzed the essential oil of A. turbith collected from two localities in Serbia: Djerdap gorge (A. turbith ssp. hungarica) and Ovcar Kablar gorge (A. turbith ssp. haynaldii), where the major component in both essential oils was myristicin (58.6 and 75.9%, respectively). In their study, the authors analyzed the essential oils obtained from powdered mature fruits, but they did not underline whether the plant material was fresh or air dried.
If we compare our results with the previous reports, it can be concluded that there are no significant differences in the essential oil profiles between our and other samples which can be explained by the fact that all of the analyzed samples were collected from different parts of Serbia (the same climatic conditions). Furthermore, it can be concluded that the only differences worth mentioning was in the number of identified components and in the yield of essential oil, which was to be expected giving the fact that our and previous samples were at different stages of development and that the essential oils were obtained from different plant organs,
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i.e. we analyzed the whole aerial parts (inflorescences and stem) while they analyzed only the fruits.
In this study, total antioxidant capacity content was measured by four different assays the DPPH, ABTS, CUPRAC and TRP method. It was found that the essential oil showed low antioxidant capacities compared with standard antioxidant compound. DPPH "scavenging" radical capacity of sample was 0.36±0.03 µg TE/mg oil. The antioxidant capacity, estimated in terms of the ABTS•+ radical scavenging activity, was 0.93±0.06 µg TE/mg oil. The total reducing power of the oil was found to be weak, because 1 mg of oil was equivalent to 0.051±0.007 µg ascorbic acid (TRP was 0.051±0.007 µg AAE/mg oil). The result of the CUPRAC method was 0.14±0.03 µg TE/mg oil. Given the fact that none of the main components (myristicin, germacrene D and δ-cadinene) are known as good antioxidants, it is not unexpected that the oil exhibits no significant antioxidant activity. Literature data indicate that apiole is a stronger antioxidant than myristicin [9] (which was found to exhibited moderate antioxidant activity), hence, antioxidant activity of essential oil might be attributed to the presence of apiole in our sample. 
Experimental

Essential oil isolation and HS sample preparation:
The essential oils were prepared by hydrodistillation of freshly chopped aerial parts for 3 hours using Clevenger type apparatus, according to the method recommended in British Pharmacopoeia (1988) [11] . The oils were trapped in n-hexane and samples were stored at 4°C in the dark until analyzed. For static headspace experiment, 500 mg of milled fresh plant material was put into a 20 mL HS vial and soaked with 2 mL of distilled water. The sample was heated at 80°C for 20 minutes. 500 μL of generated vapor was drawn out from the vial using a gas-tight syringe (90°C) and injected directly in the chromatographic column.
Gas Chromatography and Gas Chromatography-Mass Spectrometry analysis: The GC/FID and GC/MS analyses were performed as previously described [12] . The samples were analyzed by a 7890/7000B GC/MS/MS triple quadrupole system in MS1 scan mode (Agilent Technologies, USA) equipped with a Combi PAL sampler. The fused silica capillary column HP-5 MS (5% phenylmethylsiloxane, 30 m x 0.25 mm, film thickness 0.25 μm) was used. The injector and interface operated at 250 and 300°C, respectively. Temperature program: from 50 to 290°C at a heating rate of 4°C/min. The carrier gas was helium with a flow of 1.0 mL/min. 1 μL of the oil solution in hexane was injected (1:100, the flow rate was 1.0 mL/min, split ratio 40:1). Post run: back flash for 1.89 min., at 280°C, with a helium pressure of 50 psi. MS conditions were as follows: ionization voltage of 70 eV, acquisition mass range 40-440, scan time 0.32 sec. GC FID analysis was carried out under the same experimental conditions using the same column as described for the GC/MS. The percentage composition of the sample was computed as an average of the GC peak areas obtained in triplicate, without any corrections.
